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DESCRIPTION 

AC SIGNAL LEVEL DETECTION CIRCUIT 
Technical Field 

5 The present invention relates to an AC signal level detection circuit which detects a 
power source voltage supplied from an alternating current power source and outputs a 
determination signal representing the power source voltage. 

Background Art 

A power unit which receives a commercial alternating current is incorporated into 
10 various electronic apparatuses such as AC adaptors, OA apparatuses, consumer 

apparatuses, etc. It is desired that these electronic apparatuses can suit commercial AC 
voltages of various countries in the world. 

In order to suit electronic apparatuses to commercial AC voltages of various 
countries, some recent power units have an AC voltage detection circuit as an AC signal 
1 5 level detection circuit. The AC voltage detection circuit detects a power source voltage 
supplied from an AC power source and generates a determination signal for making the 
power source voltage identifiable. The power unit switches control manners and circuit 
protection manners based on the determination signal. 

An example of conventional AC voltage detection circuit is shown in FIG. 10. 
20 FIG. 10 is a circuit diagram showing a conventional AC voltage detection circuit. 
This AC voltage detection circuit 10 is a circuit which generates a determination 
signal representing whether a power source voltage supplied from an AC power source 1 
is, for example, 200 volts or 1 00 volts, and is provided between a positive electrode of a 
full-wave rectifying circuit 2 connected to the AC power source 1 and the ground. 
25 The full-wave rectifying circuit 2 rectifies an AC voltage generated by the AC 

power source 1 and outputs a rectified voltage. A diode 1 1 whose anode is connected to 
the positive electrode of the full-wave rectifying circuit 2 charges a capacitor 12 
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connected between the cathode of this diode 1 1 and the ground when a voltage in a 
normal direction is applied thereto. The capacitor 12 is charged with the peak value of 
the rectified voltage generated by the full- wave rectifying circuit 2. 

One terminal of a resistor 13 is connected to a connection node of the capacitor 12 
5 and the cathode of the diode 11, and a resistor 14 is connected between the other terminal 
of the resistor 13 and the ground. These resistors 13 and 14 divide the charged voltage 
in the capacitor 12 and output voltages from the connection node between the resistor 13 
and resistor 14. 

The cathode of a zener diode 1 5 is connected is connected to the connection node 

10 between the resistor 13 and resistor 14, and the anode of the zener diode 15 is connected 
to the base of an NPN type transistor 16. The corrector of the transistor 16 is connected 
to the positive electrode of a DC power source 18 via a resistor 17, and the emitter of the 
transistor 1 6 is connected to the ground. The corrector of an NPN type transistor 20 is 
connected to the positive electrode of the DC power source 18 via a resistor 19. The 

15 corrector of the transistor 16 is connected to the base of the transistor 20, and the emitter 
of the transistor 20 is connected to the ground. 

When the charged voltage in the capacitor 12 is raised and the voltage of the 
connection node between the resistor 13 and the resistor 14 is raised, the zener diode 15 
reaches breakdown and flows a base current through the transistor 16. Due to this, the 

20 transistor 16 is switched on and lowers the corrector voltage of the transistor 16. When 
the corrector voltage of the transistor 16 is lowered, the transistor 20 is switched off. 
Due to the transistor 20 being switched off, the voltage of an output terminal connected to 
the corrector of the transistor 20 is raised. Due to this, that the AC power source 1 
supplies a power source voltage of 200 volts is shown to the power unit, etc. 

25 However, the conventional AC voltage detection circuit has the following problem. 
Formation of a capacitor on a semiconductor substrate requires much larger area 
than formation of a transistor device and MOSFET. One capacitor that can actually and 
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practically be formed on an IC (Integrated Circuit) is about 10 [pF]. 

However, the capacitor 12 shown in FIG. 10 is charged with the peak value of the 
commercial AC voltage. Since the cycle of the rectified voltage obtained by rectifying 
the AC voltage is long, about 10 [msec], the capacitor 12 needs to have capacitance of 
5 about 100 [nF] or more. Therefore, attempts to miniaturize the entire power unit by 
forming the AC voltage detection circuit on an IC and to delete the number of add-on 
components make it difficult to secure the area on the IC that allows capacitance of 100 
[nF] or more to be obtained. Moreover, budgeting is unrealistic. Further, it is difficult 
for a capacitor on an IC chip to retain electric charges over a long cycle of a commercial 
10 frequency of several ten [msec], making it difficult to detect the peak voltage. That is, it 
becomes difficult to miniaturize the power unit by utilization of an IC and to lower the 
costs required, and reliability of the power unit might be damaged due to increase in the 
number of add-on components. 

Disclosure of Invention 
15 The present invention is an invention made in view of such circumstance, and an 

object of the present invention is to provide an AC signal level detection circuit which can 
be miniaturized and manufactured at low costs, and whose reliability is improved. 

To achieve the above object, an alternating current signal level detection circuit 
according to a first aspect of the present invention comprises: 
20 a first determination unit (52, 82) which determines whether or not a signal level of 
an alternating current signal passes over a first reference voltage (V2) which is higher 
than zero from a lower side to a higher side; 

a second determination unit (40, 70, 90) which determines whether or not the signal 
level of the alternating current signal exceeds a second reference voltage (VI) which is 
25 higher than the first reference voltage (V2); 

a storage unit (53, 54, 83, 84) which stores a first determination result of the first 
determination unit (52, 82) and a second determination result of the second determination 
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unit (40, 70, 90); and 

a determination signal output unit (53b, 55, 85, 86) which refers to the determination 
results stored in the storage unit (53, 54, 83, 84), determines whether the signal level of 
the alternating current signal is high or low based on the determination results referred to, 
5 and outputs a high-low determination signal as a result of the determining. 

With this configuration, the signal level of the alternating current signal is compared 
with the first reference voltage and second reference voltage, and a high-low 
determination signal is output based on a result of this comparison. Therefore, in a case 
where the alternating current signal is regarded as a alternating current voltage, there is no 
1 0 need of obtaining the peak value of the alternating current voltage, and a capacitor having 
a large capacitance becomes unnecessary. 

The determination signal output unit (53b, 55, 85, 86) may: 

refer to the first determination result of the first determination unit (52, 82) and the 
determination result of the second determination unit (40, 70, 90) which are stored in the 

15 storage unit (53, 54, 83, 84); 

output a high-low determination signal representing that the signal level of the 
alternating current signal is high, when the storage unit (53, 54, 83, 84) stores the first 
determination result representing that the signal level of the alternating current signal 
passes over the first reference voltage (V2) from the lower side to the higher side, and the 

20 second determination result representing that the signal level of the alternating current 
signal exceeds the second reference voltage (VI); and 

output a high-low determination signal representing that the signal level of the 
alternating current signal is low, when the storage unit (53, 54, 83, 84) stores the first 
determination result representing that the signal level of the alternating current signal 

25 passes over the first reference voltage (V2) from the lower side to the higher side and the 
second determination result representing that the signal level of the alternating current 
signal is equal to or lower than the second reference voltage (VI). 
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The determination signal output unit (53b, 55) may output the high-low 
determination signal by referring to the first determination result and the second 
determination result stored in the storage unit (53, 54) when the signal level of the 
alternating current signal passes over the first reference voltage (V2) from the higher side 
5 to the lower side. 

The determination signal output unit (83b, 85, 86) may output the high-low 
determination signal by referring to the first determination result and the second 
determination result stored in the storage unit (83, 84) when the signal level of the 
alternating current signal exceeds the second reference voltage (VI) and when the signal 
1 0 level of the alternating current passes over the first reference voltage (V2) from the higher 
side to the lower side. 

The first determination unit may comprise a first comparator (52) which compares 
the signal level of the alternating current signal with the first reference voltage (V2), and 
outputs, when the signal level of the alternating current signal passes over the first 
1 5 reference voltage (V2) from the lower side to the higher side, the first determination result 
representing this fact, 

the second determination unit may comprise a second comparator (42) which 
compares the signal level of the alternating current signal with the second reference 
voltage (VI), and outputs, when the signal level of the alternating current signal exceeds 
20 the second reference voltage (VI), the second determination result representing this fact, 
the storage unit may comprise: 

a reset signal output unit (53a) which generates and outputs a reset signal (PI) 
based on the first determination result of the first comparator (52) representing that the 
signal level of the alternating current signal exceeds the second reference voltage (VI); 
25 and 

a reset-set flip-flop circuit (54) which outputs a Q signal which is reset based 
on the reset signal (PI) generated by the reset signal generation unit (53a) and which is 
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set based on the second determination result of the second comparator (42) representing 
that the signal level of the alternating current signal exceeds the second reference voltage 
(Vl) ? and stores a reset or set status of the Q signal as the first determination result or the 
second determination result, and 
5 the determination signal output unit may comprise: 

a timing signal output unit (53b) which generates and outputs a timing signal 
(P2) based on the first determination result of the first comparator (52) representing that 
the signal level of the alternating current signal passes over the first reference voltage 
(V2) from the lower side to the higher side; and 
10 a delay flip-flop circuit (55) which refers to the reset or set status of the Q 

signal output from the reset-set flip-flop circuit (54) when the timing signal (P2) is output 
from the timing signal output unit (53b), and outputs a signal having a same status as the 
status referred to, as the high-low determination signal. 

The first determination unit may comprise a first comparator (82) which compares 
1 5 the signal level of the alternating current signal with the first reference voltage (V2), and 
outputs, when the signal level of the alternating current signal passes over the first 
reference voltage (V2) from the lower side to the higher side, the first determination result 
representing this fact, 

the second determination unit may comprise a second comparator (72) which 
20 compares the signal level of the alternating current signal with the second reference 
voltage (VI), and outputs, when the signal level of the alternating current signal exceeds 
the second reference voltage (VI), the second determination result representing this fact, 
the storage unit may comprise: 

a reset signal output unit (83a) which generates and outputs a reset signal (PI) 
25 based on the first determination result of the first comparator (82) representing that the 
signal level of the alternating current signal exceeds the first reference voltage (V2); and 
a reset-set flip-flop circuit (84) which outputs a Q signal which is reset based 
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on the reset signal (PI) generated by the reset signal generation unit (83a) and which is 
set based on the second determination result of the second comparator (72) representing 
that the signal level of the alternating current signal exceeds the second reference voltage 
(VI), and stores a reset or set status of the Q signal as the first determination result or the 
5 second determination result, and 

the determination signal output unit may comprise: 

a timing signal output unit (83b) which generates and outputs a timing signal 
(P2) based on the first determination result obtained by determination of the first 
comparator (82); 

10 a delay flip-flop circuit (85) which refers to the reset or set status of the Q 

signal output from the reset-set flip-flop circuit (84) when the timing signal (P2) is output 
from the timing signal output unit (83b), and outputs a signal having a same status as the 
status referred to; and 

a logical OR operation unit (86) which implements a logical OR operation of 
15 an output signal from the reset-set flip-flop circuit (84) and the delay flip-flop circuit (85), 
and outputs a result of the logical OR operation as the high-low determination signal. 

The alternating current signal level detection circuit may comprise a first power 
source having the first reference voltage (V2) and a second power source having the 
second reference voltage (VI), 
20 the first power source may lower the first reference voltage (V2), when the signal 
level of the alternating current signal passes over the first reference voltage (V2) from the 
lower side to the higher side, and 

the second power source may lower the second reference voltage, when the signal 
level passes over the second reference voltage from a lower side to a higher side. 
25 An alternating current signal level detection circuit according to a second aspect of 
the present invention comprises: 

a first determination unit (52) which determines whether or not a signal level of the 
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alternating current signal passes over a first reference voltage (V2) which is higher than 
zero from a lower side to a higher side; 

a second determination unit (43) which determines whether or not the signal level of 
the alternating current signal exceeds a plurality of second reference voltages (VI, V3) 
5 which are higher than the first reference voltage (V2), and outputs either one of them as a 
second determination result; 

a storage unit (53a, 54) which stores a first determination result of the first 
determination unit (52) and the second determination result output from the second 
determination unit (43); and 
10 a determination signal output unit (53b, 55) which refers to the determination results 
stored in the storage unit (53a, 54), determines whether the signal level of the alternating 
current signal is high or low based on the determination results referred to, and outputs a 
high-low determination signal as a result of the determining. 

The alternating current signal level detection circuit may comprise a first power 
1 5 source having the first reference voltage (V2), and a second power source having the 
second reference voltage (VI), 

the first power source may lower the first reference voltage (V2) when the signal 
level of the alternating current signal passes over the first reference voltage (V2) from the 
lower side to the higher side, and 
20 the second power source may lower the second reference voltages (VI, V3) when 
the signal level passes over the second reference voltages from a lower side to a higher 
side. 

Brief Description of Drawings 
FIG. 1 is a diagram showing an example of configuration of an AC voltage 
25 detection circuit according to a first embodiment of the present invention. 

FIG. 2 is a diagram showing an example of configuration of a timing signal 
generation circuit in FIG. 1 . 
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FIGS. 3 are time charts showing the operation of the AC voltage detection circuit in 
FIG. 1. 

FIG. 4 is a diagram showing an example of configuration of an AC voltage 
detection circuit according a second embodiment of the present invention. 
5 FIG. 5 is a diagram showing an example of configuration of a timing signal 
generation circuit in FIG. 4. 

FIGS. 6 are time charts showing the operation of the AC voltage detection circuit in 
FIG. 4. 

FIG. 7 is a diagram showing an example of configuration of an AC voltage 
10 detection circuit according to a third embodiment of the present invention. 

FIG. 8 is a circuit diagram showing a modified example of the AC voltage detection 
circuit according to the first embodiment of the present invention. 

FIG. 9 is a circuit diagram showing a modified example of the AC voltage detection 
circuit shown in FIG. 8. 
1 5 FIG. 1 0 is a circuit diagram of a conventional AC voltage detection circuit. 

Best Mode for Carrying Out the Invention 
In the first to third embodiments, an AC signal level detection circuit will be 
explained as an AC voltage detection circuit, by regarding an AC signal as an AC voltage. 
However, an AC signal may be regarded not only as an AC voltage but also as an AC 
20 current. In this case, the AC signal level detection circuit may be used as an AC current 
detection circuit. 

[First Embodiment] 

FIG. 1 is a configuration diagram showing an AC voltage detection circuit 
according to the first embodiment of the present invention. 
25 This AC voltage detection circuit 30 is a circuit which detects a power source 
voltage supplied from an AC power source 1 to an unillustrated power unit and generates 
a determination signal identifiably representing whether the power source voltage is 100 
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volts or 200 volts. 

The AC voltage detection circuit 30 comprises voltage division resistors 31 and 32 
connected to a full-wave rectifying circuit 2, an internal regulator 33, a 
comparator/detector 40, and a determination signal generator 50. 
5 The full-wave rectifying circuit 2 is connected to the AC power source 1 and 
supplies a rectified voltage to the power unit. The resistor 31 and the resistor 32 are 
connected in series between the positive electrode of the full-wave rectifying circuit 2 and 
the ground. The connection node of the resistor 31 and resistor 32 is connected to the 
base of a PNP type transistor 33a in the internal regulator 33. 

10 The corrector of the transistor 33a is connected to the ground, and the emitter of the 
transistor 33a is connected to a power source wiring via a constant current source 33b. 
The emitter of the transistor 33a is further connected to the base of an NPN type transistor 
33c. The corrector of the transistor 33c is connected to the power source wiring, and the 
emitter of the transistor 33c is connected to the ground via a constant current source 33d. 

15 The emitter of the transistor 33c is the output terminal of the internal regulator 33. The 
comparator/detector 40 and the determination signal generator 50 are connected to the 
emitter of the transistor 33 c. 

The comparator/detector 40 comprises a power source 41 which generates a 
reference voltage VI, and a comparator 42. The power source 41 is connected to one 

20 input terminal (-) of the comparator 42. The reference voltage VI is a voltage for 
detecting whether a power source voltage supplied from the AC power source 1 is 100 
volts or 200 volts, and may be set to, for example, around AC 160 [V] as a detection point. 
The emitter of the transistor 33c is connected to the other input terminal (+) of the 
comparator 42. 

25 The determination signal generator 50 comprises a power source 51 which generates 
a reference voltage, a comparator 52, a timing signal generation circuit 53, a reset flip 
flop (hereinafter referred to as RS-FF) 54 as a cycle determination circuit, and a delay flip 
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flop (hereinafter referred to as D-FF) 55 as a signal generation circuit. 

One input terminal (+) of the comparator 52 is connected to the emitter of the 
transistor 33c, and the other input terminal (-) of the comparator 52 is connected to the 
power source 51. The output terminal of the comparator 52 is connected to the timing 
5 signal generation circuit 53. 

The timing signal generation circuit 53 is configured, for example, as shown in FIG. 

2. 

FIG. 2 is a diagram showing an example of configuration of the timing signal 
generation circuit 53. 

10 The timing signal generation circuit 53 is configured with a one-shot pulse 
generation circuit 53a which detects a rise of an output signal from the comparator 52 and 
generates a pulse of one shot, and a one-shot pulse generation circuit 53b which detects a 
fall of an output signal from the comparator 52 and generates a pulse of one shot. 

The one-shot pulse generation circuit 53a comprises an AND circuit 53c whose one 
15 input terminal is connected to the output terminal of the comparator 52, and an odd 
number of inverters 53d which are connected in series between the other input terminal of 
the AND circuit 53c and the output terminal of the comparator 52. 

The one-shot pulse generation circuit 53b comprises an AND circuit 53f whose one 
input terminal is connected to the output terminal of the comparator 52 via an inverter 53e, 
20 and an odd number of inverters 53g which are connected in series between the output 
terminal of the inverter 53e and the other input terminal of the AND circuit 53 f. 

The output terminal of the AND circuit 53c in the one-shot pulse generation circuit 
53a is connected to a reset terminal (R) of the RS-FF 54 as a cycle determination circuit. 
The output terminal of the comparator 42 is connected to a set terminal (S) of the 
25 RS-FF 54. The output terminal (Q) of the RS-FF 54 is connected to a data input 
terminal (D) of the D-FF 55 as a signal generation circuit. 

The output terminal of the AND circuit 53f in the one-shot pulse generation circuit 
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53b is connected to a clock terminal (C) of the D-FF 55. The output terminal (Q) of the 
D-FF 55 functions as the output terminal of the AC voltage detection circuit 30. 

Next, the operation of the AC voltage detection circuit 30 will be explained with 
reference to FIGS. 3 (a) to (g). 
5 FIGS. 3 (a) to (g) are time charts for explaining the operation of the AC voltage 
detection detection circuit 30. 

The full-wave rectifying circuit 2 full-wave-rectifies an AC voltage generated by the 
AC power source 1 to generate a rectified voltage. This rectified voltage is supplied to 
the unillustrated power unit, etc. The resistors 31 and 32 divide the rectified voltage, 

10 and the internal regulator 33 shapes the waveform of the rectified voltage divided by the 
resistors 31 and 32 as shown in FIG. 3 (a). 

The comparator 42 in the comparator/detector 40 compares the reference voltage VI 
generated by the power source 41 with the rectified voltage output from the internal 
regulator 33, and outputs a high level (hereinafter referred to as "H") when the 

15 instantaneous value of the rectified voltage exceeds the reference voltage VI. Due to 
this, as shown in FIG. 3 (b), periods in which the instantaneous value of the rectified 
voltage generated by the full-wave rectifying circuit 2 is exceeding the voltage 
corresponding to the reference voltage VI are detected. When the AC power source 1 is 
supplying a 200 volt power source voltage to the power unit, the output signal of the 

20 comparator 42 is "H". When the AC power source 1 is supplying a 100 volt power 
source voltage to the power unit, the output signal of the comparator 42 remains "L". 
When the output signal of the comparator 42 becomes "H", the RS-FF 54 is set, and the 
RS-FF 54 outputs "H" as shown in FIG. 3 (f). 

In the meantime, the comparator 52 compares the rectified voltage output from the 

25 internal regulator 33 with the reference voltage V2 generated by the power source 51, and 
outputs "H" when the output voltage of the internal regulator 33 exceeds the reference 
voltage V2. Due to this, as shown in FIG. 3 (c), periods in which the rectified voltage 
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output from the full-wave rectifying circuit 2 exceeds the voltage corresponding to the 
reference voltage V2 are detected. 

The one-shot pulse generation circuit 53a in the timing signal generation circuit 53 
generates a pulse PI of one shot at timings at which the output signal of the comparator 
5 52 rises to "H", as shown in FIG. 3 (d). The one-shot pulse generation circuit 53b 
generates a pulse P2 of one shot at timings at which the output signal of the comparator 
52 falls to "L", as shown in FIG. 3 (e). 

When the one-shot pulse generation circuit 53a generates a pulse PI , the RS-FF 54 
is reset, and the RS-FF 54 outputs "L". Accordingly, out of the cycles of the rectified 

10 voltage output from the full-wave rectifying circuit 2, cycles in which the instantaneous 
value of the rectified voltage exceeds the reference voltage VI are detected. The output 
signal of the RS-FF 54 becomes "H" when these cycles are detected. 

The pulse P2 output from the one-shot pulse generation circuit 53b is supplied to the 
clock terminal (C) of the D-FF 55. The D-FF 55 latches the output signal from the 

15 RS-FF 54 in synchronization with a fall of the pulse P2 output from the one-shot pulse 
generation circuit 53b, and outputs the latched output signal from the output terminal (Q). 
If cycles of the rectified voltage in which the instantaneous value of the rectified voltage 
exceeds the reference voltage VI continue, by the D-FF 55 latching the output signal of 
the RS-FF 54 in synchronization with the pulse generated by the one-shot pulse 

20 generation circuit 53b as described above, the D-FF 55 continuously outputs "H" during 
that period as shown in FIG. 3 (g). That is, the output signal of the D-FF 55 becomes a 
determination signal representing that the AC power source 1 is supplying a 200 volt 
power source voltage, and is supplied to the unillustrated power unit. The power unit 
performs control based on the determination signal supplied from the D-FF 55. 

25 As described above, the voltage detection circuit 30 of the present embodiment has 
the following advantages. 

(1) Since the comparator 42 compares the rectified voltage obtained by rectifying an 
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AC voltage with the reference voltage VI to detect periods in which the instantaneous 
value of the rectified voltage exceeds the reference voltage VI, and the power source 
voltage supplied from the AC power source 1 is determined based on the detection result, 
a capacitor for the AC voltage to detect the peak value of the rectified voltage becomes 
5 unnecessary unlike conventional. Therefore, the AC voltage detection circuit can be 
miniaturized and manufactured at a lower cost. Accordingly, various electronic circuits 
in which the AC voltage detection circuit is incorporated can be manufactured at a lower 
cost and miniaturized. Particularly, there is an advantage that such electronic circuits 
can be formed on integrated circuits. 

10 (2) The pulses PI and P2 which are synchronous with the frequency of the rectified 

voltage are generated by the timing signal generation circuit 53, and cycles in which the 
instantaneous value of the rectified voltage exceeds the reference voltage VI are detected 
by the RS-FF 54 by using these pulses PI and P2, and a determination signal is generated 
by the D-FF 55. Therefore, even from a pulsating voltage like a rectified voltage, a 

1 5 determination signal stably representing that a 200 volt power source voltage is supplied 
can be generated. Further, even if the frequency of the AC voltage 1 changes, it is 
possible to detect the power source voltage. 
[Second Embodiment] 

FIG. 4 is a diagram showing an example of configuration of an AC voltage 
20 detection circuit according to the second embodiment of the present invention. 

This AC voltage detection circuit 30A comprises voltage division resistors 61 and 
62 connected to a full- wave rectifying circuit 2, an internal regulator 63, a 
comparator/detector 70, and a determination signal generator 80. 

The resistor 61 and resistor 62 correspond to the resistors 31 and 32 of the first 
25 embodiment, and are connected in series between the positive electrode of the full-wave 
rectifying circuit 2 and the ground. The internal regulator 63 corresponds to the internal 
regulator 33 of the first embodiment, and the connection node of the resistor 61 and 
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resistor 62 is connected to the base of a PNP type transistor 63 in the internal regulator 
63. 

The corrector of the transistor 63a is connected to the ground, and the emitter of the 
transistor 63a is connected to a power source wiring via a constant current source 63b. 
5 The emitter of the transistor 63a is further connected to the base of an NPN type transistor 
63c. The corrector of the transistor 63c is connected to the power source wiring, and the 
emitter of the transistor 63c is connected to the ground via a constant current source 63d. 
The emitter of the transistor 63 c is the output terminal of the internal regulator 63. The 
comparator/detector 70 and the determination signal generator 80 are connected to the 
10 emitter of the transistor 63c. 

The comparator/detector 70 is similar to the comparator/detector 40 of the first 
embodiment, and comprises a power source 71 which generates a reference voltage VI, 
and a comparator 72. The power source 71 is connected to one input terminal (-) of the 
comparator 72. The emitter of the transistor 63c is connected to the other input terminal 
15 (+) of the comparator 72. 

The determination signal generator 80 comprises a power source 8 1 which generates 
a reference voltage V2, a comparator 82, a timing signal generation unit 83, an RS-FF 84, 
and a D-FF 85, and further comprises a two-input OR circuit 86. 

The power source 81, comparator 82, timing signal generation unit 83, RS-FF 84, 
20 and D-FF 85 are similar to the power source 51, comparator 52, timing signal generation 
circuit 53, RS-FF 54, and D-FF 55 of the first embodiment, and are connected similarly. 

One input terminal of the OR circuit 86 is connected to the output terminal (Q) of 
the RS-FF 84. The other input terminal of the OR circuit 86 is connected to the output 
terminal (Q) of the D-FF 85, and the output terminal of the OR circuit 86 is the output 
25 terminal of the determination signal generator 80. 

The timing signal generation circuit 83 is similar to the timing signal generation 
circuit 53 shown in FIG. 1, and is configured as shown in FIG. 5. 
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The timing signal generation circuit 83 comprises a one-shot pulse generation circuit 
83a which detects a rise of an output signal of the comparator 82 and generates a pulse of 
one shot, and a one-shot pulse generation circuit 83b which detects a fall of the output 
signal of the comparator 82 and generates a pulse of one shot. 
5 The one-shot pulse generation circuit 83a comprises an AND circuit 83c whose one 

input terminal is connected to the output terminal of the comparator 82, and an odd 
number of inverters 83d which are connected in series between the other input terminal of 
the AND circuit 83c and the output terminal of the comparator 82. 

The one-shot pulse generation circuit 83b comprises an AND circuit 83f whose one 
10 input terminal is connected to the output terminal of the comparator 82 via an inverter 83 e, 
and an odd number of inverters 83 g which are connected in series between the output 
terminal of the inverter 83e and the other input terminal of the AD circuit 83 f. 

The output terminal of the AND circuit 83c in the one-shot pulse generation circuit 
83a is connected to a reset terminal (R) of the RS-FF 84. 
15 The output terminal of the AND circuit 83f in the one-shot pulse generation circuit 

83b is connected to a clock terminal (C) of the D-FF 85. 

Next, the operation of the AC voltage detection circuit 30A will be explained with 
reference to FIGS. 6 (a) to (h). 

FIGS. 6 (a) to (h) are time charts for explaining the operation of the AC voltage 
20 detection detection circuit 3 OA. 

The full-wave rectifying circuit 2 full-wave rectifies an AC voltage generated by the 
AC power source 1, and generates a rectified voltage. The resistors 61 and 62 divide the 
rectified voltage. The internal regulator 63 shapes the waveform of the rectified voltage 
divided by the resistors 61 and 62, as shown in FIG. 6 (a). 
25 The comparator 72 in the comparator/detector 70 compares the reference voltage VI 
generated by the power source 71 with the rectified voltage output from the internal 
regulator 63, and outputs "H" when the instantaneous value of the rectified voltage 
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exceeds the reference value VI. Due to this, as shown in FIG. 6 (b) 5 periods in which 
the instantaneous value of the rectified voltage generated by the full-wave rectifying 
circuit 2 exceeds the voltage corresponding to the reference voltage VI are detected. 
When the AC power source 1 is supplying a 200 volt power source voltage to the power 
5 unit, the output signal of the comparator 72 becomes "H". When the AC power source 1 
is supplying a 100 volt power source voltage to the power unit, the output signal of the 
comparator 72 remains "L". When the output signal of the comparator 72 becomes "H", 
the RS-FF 84 is set, and the RS-FF 84 outputs "H" as shown in FIG. 6 (f). 

In the meantime, the comparator 82 compares the rectified voltage output from the 

10 internal regulator 63 with the reference voltage V2 generated by the power source 81, and 
outputs "H" when the output voltage of the internal regulator 63 exceeds the reference 
voltage V2, as shown in FIG. 6 (c). 

The timing signal generation circuit 83 generates a pulse PI of one shot at timings at 
which the output signal of the comparator 82 rises to "H" as shown in FIG. 6 (d), and 

1 5 generates a pulse P2 of one shot at timings at which the output signal of the comparator 
82 falls to "L" as shown in FIG. 6 (e). 

A case is considered where, by inserting a noise elimination capacitor between the 
positive electrode of the full-wave rectifying circuit 2 and the ground, the rectified 
voltage output from the internal regulator 63 does not fall below the reference voltage V2 

20 as shown in FIG. 6 (a) when the power source voltage supplied from the AC power 
source 1 is 200 volts. In such a case, since the output signal of the comparator 82 is 
fixed at "H", the pulse P2 are not generated and the output signal of the RS-FF 84 s fixed 
at "H". During a period in which the output signal of the RS-FF 84 is fixed at "H", the 
output signal of the OR circuit 86 becomes "H", which represents that the power source 

25 voltage supplied from the AC power source 1 is 200 volts. 

When the power source voltage supplied from the AC power source 1 changes to 
100 volts and the instantaneous value of the rectified voltage becomes lower than the 
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voltage corresponding to the reference voltage V2, the output signal of the comparator 82 
changes to "L". The timing signal generation circuit 83 generates the pulse P2 each time 
the output signal of the comparator 82 changes to "L" as shown in FIG. 6 (e). 
Meanwhile, when the power source voltage becomes 100 volts, the output signal of the 
5 comparator 72 is fixed to "L". Accordingly, the RS-FF 84 is not set and the output 
signal of the RS-FF 84 becomes "L". At timings at which the pulse P2 falls, the output 
signal of the D-FF 85, which latches "L" of the output signal of the RS-FF 84, becomes 
"L". At these timings, the output signal of the OR circuit 86 changes to "L". That is, 
the change in the power source voltage supplied from the AC power source 1 from 200 

10 volts to 100 volts is represented. 

As described above, according to the AC voltage detection circuit 3 OA of the 
present embodiment, it is possible not only to realize miniaturization and lower-cost 
manufacturing of the AC voltage detection circuit 30 A because there is no necessity for a 
capacitor for detecting the peak value of the rectified voltage likewise the first 

1 5 embodiment, but also to represent by a determination signal that a power source voltage 
of 200 volts is supplied even in a case where the power source voltage supplied from the 
AC power source 1 is 200 volts and its rectified voltage does not fall below the voltage 
corresponding to the reference voltage V2, because the OR circuit 86 is provided. 
[Third Embodiment] 

20 FIG. 7 is a diagram showing an example of configuration of an AC voltage 
detection circuit according to the third embodiment of the present invention, where 
components common to the components of the second embodiment shown in FIG. 4 are 
give the same reference numerals. 

This AC voltage detection circuit 3 0B is obtained by replacing the 

25 comparator/detector 70 and determination signal generation unit 80 in the AC voltage 
detection circuit of the second embodiment with a comparator/detector 90 and 
determination signal generation unit 100 shown in FIG. 7. The other components are the 
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same as the second embodiment. 

The comparator/detector 90 comprises a power source 91 and a comparator 72. 
The power source 91 generates a reference voltage lower than a reference voltage VI, 
when the rectified voltage generated by the internal regulator 63 rises and the output of 
5 the comparator 72 changes from "L" to "H". The power source 91 changes the 
reference voltage that has been lower than the voltage VI to the original reference voltage 
VI, when the rectified voltage generated by the internal regulator 63 lowers and the 
output of the comparator 72 changes from "H" to "L". The reference voltage generated 
by this power source 91 is used as a voltage for detecting that a power source voltage of 

10 200 volts is supplied. The comparator 72 is the same as the comparator 72 in the 
comparator/detector 70 of the second embodiment, and one input terminal (+) of the 
comparator 72 is connected to the output terminal of the internal regulator 63. The other 
input terminal (-) of the comparator 72 is connected to the power source 91. 

The determination signal generation unit 100 is constituted by replacing the power 

15 source 81 in the determination signal generation unit 80 of the second embodiment with a 
power source 101. The other components are the same as the determination signal 
generation unit 80. The power source 101 generates a reference voltage lower than the 
reference voltage V2, when the rectified voltage generated by the internal regulator 63 
rises and the output of the comparator 82 changes from "L" to "H". The power source 

20 101 changes the reference voltage which has been lower than the voltage V2 to the 
original reference voltage V2, when the rectified voltage generated by the internal 
regulator 63 lowers and the output of the comparator 82 changes from "H" to "L". The 
power source 101 is connected to the input terminal (-) of the comparator 82. 

In this AC voltage detection circuit, the power source 91 and power source 101 

25 generate varied reference voltages in accordance with whether it is when the rectified 
voltage rises or when the rectified voltage lowers, and the comparator 72 and comparator 
82 compare the varied reference voltages with the rectified voltage. Therefore, 
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hysteresis is provided between the reference voltage when the output signal of the 
comparators 72 and 82 changes form "L" to "H" and the reference voltage when the 
output signal changes from "H" to "L". Therefore, even when the rectified voltage 
generated by the internal regulator 63 fluctuates due to a noise, the output signal of the 
5 comparators 72 and 82 which has once changed to "H" is prevented from being "L" again, 
and the accuracy of detection of the power source voltage is improved. 

The other operations are the same as the second embodiment. A determination 
signal of "H" is supplied to the power unit when a power source voltage of 200 volts is 
supplied from the AC power source 1, and a determination signal of "L" is supplied to the 
10 power unit when a power source voltage of 100 volts is supplied. 

In the AC voltage detection circuit 3 0B of the present embodiment as described 
above, the power sources 91 and 101 are provided to vary the reference voltages to be 
supplied to the comparators 72 and 82 in accordance with whether it is when the rectified 
voltage generated by the internal regulator 63 rises or when it lowers. Therefore, an AC 
1 5 voltage detection circuit which is resistant to noise can be constituted. 

The present invention is not limited to the above-described embodiments, but may 
be variously modified. Examples of such modifications are as follows. 

(1) In the first to third embodiments, the internal regulators 33 and 63 are provided. 
However, the internal regulators 33 and 63 may be omitted, and the rectified voltage 

20 generated by the full-wave rectifying circuit 2 may be input to the comparators 42, 52, 72 
and 82 via the voltage division resistors 31, 32, 61, and 62. 

(2) In the first to third embodiments, the example of configuration for determining 
power source voltages of two kinds, namely 100 volt and 200 volt has been shown. 
However, the present invention is not limited to this, but two comparators 45 and 47 and a 

25 switch 48 may be provided in a comparator/detector 43 as shown in FIG. 8. 

A power source 44 is connected to one input terminal (-) of the comparator 45. 
The reference voltage VI is a voltage for detecting whether the power source voltage 



21 



supplied from the AC power source 1 is 100 volts or 200 volts likewise the first 
embodiment, and is set to, for example, around AC 160 [V] as a detection point. 

A power source 46 is connected to one input terminal (-) of the comparator 47. A 
reference voltage V3 is a voltage for detecting whether the power source voltage supplied 
5 from the AC power source 1 is, for example, 300 volts or not, and may be set to, for 
example, around AC 260 [V] as a detection point. The emitter of the transistor 33c is 
connected to the other input terminals (+) of the comparators 45 and 47. 

The switch 48 selectively outputs the output signal of any one of the comparators 45 
and 47. 

10 With this configuration, by comparing the rectified voltage with not only one 
reference voltage VI, but a plurality of reference voltages VI and V3 and generating the 
determination signal based on the comparison result, it is possible to determine three 
kinds of power source voltages. Furthermore, if the number of comparators is increased, 
four or more kinds of power source voltages can be determined. 

15 (3) Further, as shown in FIG. 9, also in the voltage detection circuit shown in FIG. 8, 
the comparator/detector 43 may include power sources 92 and 93 which function in the 
same manner as that of the power source 91 shown in FIG. 7, and the determination 
signal generation unit 50 may also include a power source 102 which function in the same 
manner as that of the power source 101 shown in FIG. 7. 

20 Then, by varying the reference voltages VI, V2, and V3 to be supplied from the 
power sources 92, 93, and 102 to the comparators 45, 47, and 52 in accordance with 
whether it is when the rectified voltage rises or when it lowers, hysteresis can be 
provided. 

(4) In the third embodiment, hysteresis is provided by varying the reference voltages 
25 to be supplied to the comparators 72 and 82 in accordance with whether it is when the 
rectified voltage rises or when it lowers. However, the reference voltages may be fixed 
and the rectified voltage to be input to the comparators 72 and 82 may be changed when 
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the rectified voltage passes over the reference voltages. Also in this manner, hysteresis 
can be provided likewise the third embodiment. 

(5) In the explanation of the first to third embodiments, the rectified voltage is an 
AC signal having a voltage in a positive direction. However, the present invention is not 
5 limited to this, but the present embodiments can be applied also in a case where the 
rectified voltage is a voltage in a negative direction. In this case, an AC signal obtained 
by reversing the rectified voltage may be generated and determination of whether the 
signal level of this AC signal is high or low may be done. 

This application is based on Japanese Patent Application No. 2002-60059 filed on 
10 March 6, 2002 and the specification, claims, and drawings thereof are incorporated herein 
by reference in its entirety. 

Industrial Applicability 
The present invention can be applied to industrial fields where a voltage detection 
circuit is used. 
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